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Abstract
Objectives
To analyze the factors associated with the occurrence of pregnancies after the diagnosis of
infection by HIV.
Methods
Cross-sectional study with women of a reproductive age living with HIV/AIDS cared for in
the public services of the city of Porto Alegre, in southern Brazil. The data was analyzed
from a comparison between two groups: women with and women without pregnancies after
the diagnosis of HIV. Poisson regression models were used to estimate the reasons of prev-
alence (RP).
Results
The occurrence of pregnancies after the diagnosis of HIV is associated with a lower level of
education (RP adjusted = 1.31; IC95%: 1.03–1.66), non-use of condoms in the first sexual
intercourse (RP = 1.32; IC95%: 1.02–1.70), being 20 years old or less when diagnosed with
HIV (RP = 3.48; IC95%: 2.02–6.01), and experience of violence related to the diagnosis of
HIV (RP = 1.28; IC95%: 1.06–1.56).
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Conclusions
The occurrence of pregnancies after the diagnosis of infection by HIV does not indicate the
exercise of the reproductive rights of the women living with HIV/AIDS because these preg-
nancies occurred in contexts of great vulnerability.
Introduction
In the world, women total approximately 50% of the cases of infection by HIV. In Latin Amer-
ica, they represent 36% of the adults living with HIV/AIDS [1]. In Brazil, women account for
35% of the cases of AIDS registered in the period from 1980 to July 2014, of which 50% were
between 25 to 39 years old [2]. The reduction of the risk of the vertical transmission of HIV by
the adoption of the ACTG 076 [3–5] protocol and the treatment of children exposed to HIV,
as well as the fundamentals for the control of the epidemic [6], can provide security and
increase the possibilities of the exercise of reproductive rights by women living with HIV.
Several studies have investigated the impact of the diagnosis of infection by HIV in the
reproductive decisions of women [7–11] and in the rates of fertility and of sterilization [12–
13]. American women living with HIV/AIDS present lower rates of fertility and higher rates of
sterilization than women without this diagnosis [12]. Also, in a Brazilian study, the rates of
sterilization were higher among women living with HIV/AIDS compared to the female popu-
lation in general [13].
As well as the impact of the diagnosis, the prophylaxis of the vertical transmission can also
influence the reproductive decisions of women living with HIV/AIDS [14,15]. Women of
reproductive age who discover that they are seropositive for HIV face the difficult decision to
have children or not. This decision is even more difficult in societies in which the appreciation
of women is linked to maternity [16]. Studies in different contexts demonstrate that the repro-
ductive decisions of women are heavily influenced by the significance that is culturally given to
maternity [17–19].
The sexual and reproductive health of women living with HIV/AIDS comprises both the
general aspect of being a woman and the particularities of the experience related to the virus
[20,21]. In fact, decisions related to having or not having children are a right of women living
with HIV/AIDS, influenced by social and cultural aspects. This article has the objective of ana-
lyzing the factors associated with the occurrence of pregnancies after the diagnosis of infection
by HIV in women residing in southern Brazil.
Materials and methods
The analyzed data is derived from a cross-sectional study entitled “Sexual and reproductive
health of women in the context the epidemic of HIV/AIDS in Porto Alegre”. Data collection
took place from January to November 2011. The study population was women of a reproduc-
tive age (18 to 49 years old) living with HIV/AIDS and cared for by specialized services in
Porto Alegre. The sample size was calculated seeking to estimate the reasons of prevalence of
pregnancy after the diagnosis of HIV of 1.6 or greater. This sample was estimated for an
expected prevalence of the outcome between 30 and 70% in the group without the interest fac-
tor. A power of 80% and a bilateral statistical significance of 5% were considered. The calcula-
tion was performed in the PROC POWER procedure of the SAS (Statistical Analysis System
version 9.2) program. Applying the correction of the effect of the outlining by complex sam-
pling (deff) equal to 1.6, the final sample size was estimated in 615 women with HIV.
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All specialized outpatient services in HIV/AIDS in the city of Porto Alegre in 2011 were
included in the study. A simple random sampling was carried out at each service for women
from 18 to 49 years old, respecting the proportionality of care of the services. The selection was
based on the consultation appointment schedules of all health professionals of the service.
After reading and signing the informed voluntary consent form, the participants responded
to a computer questionnaire prepared by the Sphinks Le´xica version 4.0 program, in a private
location, filled out by the interviewer on a netbook. The questionnaire investigated the follow-
ing variables: (a) occurrence of pregnancies after the diagnosis of HIV, which is the outcome
of interest for this study; and (b) socio-demographical and behavioral variables, including
race-ethnicity, level of education, household income (measured by the minimum wage unit),
age at diagnosis of infection by HIV, time of diagnosis of infection by HIV, use of condoms
and age of first sexual intercourse, number of sexual partners and stable unions in life, practice
of sex for money, use of illegal drugs, occurrence of children before and after the diagnosis of
HIV, experience of violence related to the diagnosis of HIV/AIDS (either verbal or physical
aggression related to HIV or occurrence of discrimination in health care services). To control
the quality of the data, 10% of the questionnaires were randomly selected and repeated by tele-
phone. The study was approved by the following ethics committees: Comitê de E´tica em Pes-
quisa da Universidade do Rio Grande (UFRGS—approval number 2008216), Comitê de E´tica
em Pesquisa da Secretaria Municipal de Sau´de de Porto Alegre, Comitê de E´tica do Grupo
Hospital Conceic¸ão, Comitê de E´tica em Pesquisa do Hospital de Clı´nicas de Porto Alegre and
the Comitê de E´tica em Pesquisa da Secretaria Estadual de Sau´de do Rio Grande do Sul.
The management of the database and the statistical analyses were performed using SPSS
Software version 18.0. The characteristics of the sample are presented by descriptive statistics.
The test of homogeneity of proportions, based on the Pearson chi-squared statistic, was used
to compare proportions of exploratory variables between defined groups by the outcome of
interest (women with and without pregnancies after the diagnosis of HIV), with a defined level
of significance of 5%.
Poisson regression models with a strong estimator were used to estimate reasons of preva-
lence (RP) for each category of the exploratory variables, having as a reference the category of
least expected risk. The modelling technique estimated the reasons of raw prevalence for each
exploratory variable, using the Wald statistic, with a level of significance of 5%. Subsequently,
adjusted reasons of prevalence were calculated in a regression model that simultaneously
included all the variables that presented a value p 0.20. This model was used to examine the
independent effect of each exploratory variable regarding the outcome, accordingly identifying
the main predictors of the outcome, those whose value p was 0.05 using the Wald statistic.
The time of diagnosis variable was included in the modelling as a possible confounding factor
because it could influence both the exposition variables and the outcome of the study.
Results
756 women from 18 to 49 years old living with HIV and cared for in the specialized outpatient
services were selected as participants of the study. Of these women, 75 women refused to par-
ticipate in this study. Therefore, the final sample was composed of 681 women; 90.1% of the
756 women who met the criteria for inclusion.
Table 1 presents the socioeconomic characteristics and experiences of women living with
HIV/AIDS, in accordance with the occurrence of pregnancies after the diagnosis of HIV/
AIDS. From the total of interviewed women, 35.2% reported pregnancies after the diagnosis of
infection by HIV. The total sample consisted predominantly of white women (59.2%), with a
level of education below high school (66.5%), a household income of less than two minimum
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salaries (53.2%) and at least two stable unions in life (58.2%). The use of illegal drugs in their
lives was reported by 30% of the sample and 37.5% of them reported experience of violence
related to the diagnosis of HIV/AIDS. The diagnosis of HIV/AIDS occurred at the age of up to
25 in 39.5% of the women (the mean age at diagnosis was 28,49 ± 7,57 years).
Table 2 presents the sexual and reproductive behavior of women, demonstrating that 47.1%
of the sample had their first sexual initiation at up to 15 years of age (the mean age at the first
sexual intercourse was 16,10 ± 2,73 years) and that 74.5% of the interviewees did not use
condoms in their first sexual intercourse. The median of the number of sexual partners
throughout life was 5, with partners ranging from 1 to 1300, and 33.3% of women had 7 or
more partners. The practice of sex in exchange for money was reported by 11.2% of women
and 69.7% of the sample already had a child before the diagnosis.
Table 1. Socioeconomic characteristics and experiences of women living with HIV, in accordance with the occurrence of pregnancies after diag-
nosis, in Porto Alegre, 2011.
Characteristics All Women with pregnancies after the
diagnosis of HIV/Aidsa
Women without pregnancies after the
diagnosis of HIV/Aidsa
p b
Age at diagnosis of HIV/Aids c <0.001
 20 109 (16%) 65 (27.2%) 44 (10%)
21–25 160 (23.5%) 79 (33.1%) 81 (18.4%)
26–30 151 (22.2%) 57 (23.8%) 94 (21.3%)
31–35 116 (17.1%) 23 (9.6%) 93 (21.1%)
 36 144 (21.2%) 15 (6.3%) 129 (29.3%)
Race /ethnicity (self-declared) 0.190
White 403 (59.2%) 134 (55.8%) 269 (61%)
Others 278 (40.8%) 106 (44.2%) 172 (39%)
Level of education 0.002
< High school 453 (66.5%) 178 (74.2%) 275 (62.4%)
 High school 228 (33.5%) 62 (25.8%) 166 (37.6%)
Household income (in minimum
salaries)d
0.040
< 2 345 (53.2%) 135 (58.7%) 210 (50.2%)
 2 303 (46.8%) 95 (41.3%) 208 (49.8%)
Number of stable unions 0.069
0 42 (6.2%) 12 (5%) 30 (6.8%)
1 243 (35.7%) 73 (30.4%) 170 (38.6%)
2 or more 396 (58.2%) 155 (64.6%) 240 (54.5%)
Use of illegal drugs during their lives 0.001
Yes 203 (30%) 91 (38.1%) 122 (25.6%)
No 474 (70%) 148 (61.9%) 326 (74.4%)
Experience de violence related to the
diagnosis of HIV/Aids
<0.001
Yes 254 (37.5%) 122 (51.3%) 132 (30%)
No 424 (62.5%) 116 (48.7%) 308 (70%)
Total 681 (100%) 240 (100%) 441 (100%)
a Totals may differ due to the possibility of non-response.
b Value p associated to the test of homogeneity of proportions based on the Pearson chi-squared statistic.
c Mean ± standard deviation = 28,49±7,57 years, 24,54 ± 6,14 years in the group of Women with pregnancies after the diagnosis of HIV/Aids and
30,63 ± 6,14 in the group of Women without pregnancies after the diagnosis of HIV/Aids.
d The minimum salary at the time was R$ 545.00 = $ 349.38 (converted on July 1, 2011).
doi:10.1371/journal.pone.0172514.t001
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The comparison between the groups of women with and without pregnancies after the
diagnosis demonstrated that the groups differ in relation to age at diagnosis of HIV/AIDS
(p<0.001), level of education (p = 0.002), household income (p = 0.040), use of illegal drugs in
their lives (p = 0.001), experience of violence related to the diagnosis of HIV/AIDS (p<0.001),
age of first sexual intercourse (p = 0.001), use of condoms in the first sexual intercourse
(p = 0.025), and if already had previous children (p = 0.036) (Tables 1 and 2).
The analysis of the group of women with pregnancies after the diagnosis of HIV/AIDS
shows that 60.3% of them had the diagnosis of HIV/AIDS at up to 25 years of age (the mean
age at the diagnosis was 24,54 ± 6,14 years), 74.2% had a level of education below high school
and 64.6% had two or more stable unions in their lives. In this group, 38.1% had already used
illegal drugs and 51.3% reported to have suffered violence related to the diagnosis of HIV/
AIDS (Table 1). With respect to sexuality and reproductive life, 55.6% had their first sexual
intercourse at up to 15 years of age (the mean age at first sex was 15,56 ± 2,39 years), 79.7%
had not used condoms in this relationship and 64.4% already had a child before the diagnosis
of HIV (Table 2).
Raw Poisson regression models (Table 3) demonstrated a higher occurrence of pregnancies
after the diagnosis in women with a lower level of education (RP = 1.44; IC95%: 1.13–1.84);
lower income (RP = 1.25 IC95%: 1.01–1.54); with the occurrence of the first sexual intercourse
before 15 years of age (RP = 1.40; IC95%: 1.15–1.73); who did not use condoms in their first
Table 2. Sexual and reproductive behavior of women living with HIV, in accordance with the occurrence of pregnancies after diagnosis, in Porto
Alegre, 2011.
Characteristics All Women with pregnancies after the
diagnosis of HIV/Aidsa
Women without pregnancies after the
diagnosis of HIV/Aidsa
pb
Age at first sexual intercoursec 0.001
15 years 320 (47.1%) 133 (55.6%) 187 (42.5%)
>15 years 359 (52.9%) 106 (44.4%) 253 (57.5%)
Use of condom in the first sexual
intercourse
0.025
Yes 169 (25.5%) 47 (20.3%) 122 (28.3%)
No 494 (74.5%) 185 (79.7%) 309 (71.7%)
Number of sexual partners in their
livesd
0.070
1–2 86 (13.9%) 24 (10.9%) 62 (15.6%)
3–6 326 (52.8%) 129 (58.6%) 197 (49.5%)
7 or more 206 (33.3%) 67 (30.5%) 139 (34.9%)
Practice of sex for money during
their lives
0.074
Yes 76 (11.2%) 34 (14.3%) 42 (9.6%)
No 600 (88.8%) 204 (85.7%) 396 (90.4%)
Previous children 0.036
Yes 473 (69.7%) 154 (64.4%) 319 (72.5%)
No 206 (30.3%) 85 (35.6%) 125 (27.5%)
Total 681 240 441
a Totals may differ due to the possibility of non-response.
b Value p associated to the test of homogeneity of proportions based on the Pearson chi-squared statistic.
c Mean ± standard deviation = 16.10±2.73 years, 15.56 ± 2.39 years in the group of Women with pregnancies after the diagnosis of HIV/Aids and 16.40
±7.61 in the group of Women without pregnancies after the diagnosis of HIV/Aids.
d The median number of sexual partners throughout life was 5, with total number of partners ranging from 1 to 1300.
doi:10.1371/journal.pone.0172514.t002
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Table 3. Association between the occurrence of pregnancies after the diagnosis of HIV/Aids and the
studied characteristics, Porto Alegre, 2011.
Characteristics Raw RP (IC95%)* Adjusted RP (IC95%)*
Race /ethnicity (self-declared) 0.188 0.500
White Reference Reference
Others 1.15 (0.93–1.40) 1.07 (0.89–1.30)
Level of education 0.003 0.029
< High school Reference Reference
 High school 1.44 (1.13–1.84) 1.31 (1.03–1.66)
Household income 0.041 0.300
 2 minimum salaries Reference Reference
< 2 minimum salaries 1.25 (1.01–1.54) 1.11 (0.91–1.37)
Number of stable unions 0.048 0.113
0 Reference Reference
1 1.05 (0.63–1.76) 1.04 (0.64–1.71)
2 1.37 (0.84–2.24) 1.32 (0.82–2.13)
Age at first sexual intercourse 0.001 0.160
>15 years Reference Reference
15 years 1.40 (1.15–1.73) 1.16 (0.94–1.43)
Use of condom in the first sexual intercourse 0.030 0.035
Yes Reference Reference
No 1.35 (1.03–1.76) 1.32 (1.02–1.70)
Use of illegal drugs during their lives <0.001 0.166
No Reference Reference
Yes 1.43 (1.17–1.76) 1.16 (0.94–1.42)
Number of sexual partners in their lives 0.063 0.043
1–2 Reference Reference
3–6 1.16 (0.79–1.69) 0.94 (0.66–1.35)
7 1.42 (0.98–2.04) 1.23 (0.88–1.72)
Age at diagnosis of HIV/Aids <0.001 <0.001
 36 Reference Reference
31–35 1.79 (0.90–3.24) 1.60 (0.88–2.89)
26–30 3.42 (2.06–5.67) 2.60 (1.53–4.43)
21–25 4.47 (2.75–7.29) 3.18 (1.89–5.35)
 20 5.40 (3.32–8.79) 3.48 (2.02–6.01)
Violence related to HIV/Aids <0.001 0.012
No Reference Reference
Yes 1.75 (1.44–2.15) 1.28 (1.06–1.56)
Previous children 0.026 0.193
Yes Reference Reference
No 1.27 (1.03–1.56) 1.15 (0.93–1.43)
Time with diagnosis of HIV/Aids 1.09 (1.07–1.11)** 1.05 (1.03–1.07)***
* calculated by Poisson regression;
**value p = 0.001;
***value p<0.001
doi:10.1371/journal.pone.0172514.t003
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sexual intercourse (RP = 1.35; IC95%: 1.03–1.76); who used illegal drugs in their lives (RP =
1.43; IC95%: 1.17–1.76); with experience of violence related to the diagnosis of HIV (RP =
1.75; IC95%: 1.44–2.15); and women without previous children (RP = 1.27; IC95%: 1.03–1.56).
The lower the age at diagnosis, the higher the occurrence of pregnancies (test of significant lin-
ear trend, p<0.001).
The adjusted Poisson regression model evidenced that the following variables of exposition
maintained an independent effect regarding the occurrence of pregnancies after the diagnosis
of HIV: level of education below high school (RP adjusted = 1.31; IC95%: 1.03–1.66), non-use
of condoms in the first sexual intercourse (RP = 1.32; IC95%: 1.02–1.70), age at diagnosis of
HIV, highlighting women with an age equal to or less than 20 years (RP = 3.48; IC95%: 2.02–
6.01); and experience of violence related to the diagnosis of HIV (RP = 1.28; IC95%: 1.06–
1.56). In this analysis, the effect of the following variables regarding the outcome was not sig-
nificant: race/ethnicity, household income, number of stable unions, age in the first sexual
intercourse, use of illegal drugs, number of sexual partners in their lives, and the existence of
previous children.
In the group of women who got pregnant after diagnosis, the first pregnancy was not
planned for 65,4%, and 47,2% reported willingness to undergo a tubal ligation surgery (data
not presented in any table).
Discussion
This study demonstrated that one third of women living with HIV/AIDS cared for in special-
ized services in the city of Porto Alegre had at least one pregnancy after the diagnosis. Becom-
ing pregnant after the diagnosis can indicate the exercise of the reproductive right of
maternity, especially in a scenario in which the anti-retroviral therapy is universally offered,
but can also represent a type of consequence of the situation of vulnerability of women living
with HIV/AIDS. The data analyzed here indicates that the pregnancy after diagnosis, for most
of the interviewees, indicates the context of vulnerability in which these women find them-
selves. In this study, post-diagnosis pregnancy is associated with a lower level of education and
non-use of condoms in the first sexual intercourse. Furthermore, the lower the age at diagno-
sis, the more prevalent the outcome. The experience of HIV-related violence was also associ-
ated with the occurrence of post-diagnosis pregnancy.
Studies demonstrate that the use of condoms in the population in general is higher between
young people particularly regarding their first sexual intercourse [22–25]. Although in the raw
analysis the occurrence of pregnancies appears to be associated with the start of the sex life
before 15 years old, the adjusted analysis demonstrates that the preponderant factor is the
non-use of condoms in the first sexual intercourse. In the studied sample, less than 30% of the
women used condoms in their first sexual intercourse, when compared in relation to the
occurrence of pregnancies after the diagnosis, the use of condoms fell to 20%. This relates to
the gender inequalities which are still significantly present in Latin American countries
[10,13,21] and which, in addition to the low education and income levels found in our study,
suggest that the women find it hard to negotiate the use of condoms. Despite this finding,
there are studies that report that the use of condoms tends to increase after the HIV diagnosis,
but condoms are still infrequently or irregularly used [21,26–28].
The age at diagnosis of infection by HIV appears to influence the occurrence of pregnan-
cies. Our results indicate that the lower the age at diagnosis, the higher the occurrence of preg-
nancies, as already observed in another study [15]. Studies indicate that age is a factor that
interferes in the will to conceive [11,27]. Despite several studies reporting that many women
living with HIV/AIDS wish to become mothers [8,11,17,19,29–32] our data suggests that the
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pregnancy after the diagnosis is a result of factors related to the context of vulnerability in
which women with HIV/AIDS live.
Although in the multi-varied model the association was not maintained between previous
children and the occurrence of pregnancy after the diagnosis of HIV, it is possible that the exis-
tence of previous children represents vulnerability in the reproductive trajectory and not the
fulfillment of a reproductive right. This hypothesis is sustained by the study of Pilleco [33]
which indicates a higher prevalence of induced abortion between women living with HIV/
AIDS.
Added to the already described situations of vulnerability is the association found between
the occurrence of pregnancies after the diagnosis and violence related to the diagnosis. Several
studies have demonstrated that women living with HIV report a higher prevalence of violence
during their lives [34,35].
Therefore, the occurrence of pregnancies after the diagnosis of infection by HIV does not
indicate, necessarily, the exercise of the reproductive rights by women living with HIV/AIDS,
because, as demonstrated, these pregnancies occurred in contexts of vulnerability (low educa-
tion and income level, non-use of condoms at the first sexual intercourse, significant percent-
age of women willing to undergo a tubal ligation surgery, and high percentage of unintended
pregnancies).
The pregnancy can, in this context, express the difficulties of these women in negotiating
with partners about the use of contraceptive methods and the prevention of STD/AIDS and
the difficulty in the decisions regarding sexual and reproductive health.
Pregnancy can also be a strategy of social insertion—since maternity performs an important
role in the construction of the feminine identity, particularly in Latin American and African
societies, and is a way of dealing with the still significantly disseminated prejudice caused by
AIDS [17–19].
Taking into account the presented scenario, the interventions of prevention in women’s
health should occur earlier, before the start of their sex lives, in order to guarantee the appro-
priate information and inputs for the prevention of sexually transmitted diseases such as AIDS
and unplanned pregnancies. It is fundamental that the health services recognize the contexts
of vulnerability of women living with HIV/AIDS, as demonstrated in this study, in order to
promote educational actions of reproductive planning that favor the autonomy of women
regarding their sexual and reproductive decisions.
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